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Besides spontaneous differentiation in adherent culture, hNESCs are capable of spontaneously forming cerebral organoids or "minibrains" in suspension. These organoids contain functional neurons and glial cells. We also obeserve self-organized structures resembling developing brain cortex with occasional folding. We demonstrate the importance of WNT and FGF2 signaling during organoids expansion phase for the formation of these cortex-like structures. Cultivation of cerebral organoids as floating aggregates on orbital shaker for more than one month leads to downregulation of Sox2 and DCX and to neuronal maturation. After 2 months after aggregation, we were able to detect various types of neurons including GABA, dopaminergic and serotoninergic, as well as astrocytes. Two-photon microscopy revealed an intricate network of MAP2-positive neuronal dendrites. Calcium imaging demonstrated spontaneous calcium waves characteristic of both neuronal and astroglial activity.
Regionalization of organoids by FGF8 and SHH-signaling activation lead to significant increase in tyrosine-hydroxylase-positive cell number and to the detection of dopamine in conditioned culture media.
Drug testing of marketed drugs demonstrated the adverse effects of one compound on cerebral organoids growth and development. The presented approach allows efficient derivation of hNESC that can differentiate into neuronal cells with high efficiency both in 2D and in 3D culture and can serve as a platform for human brain development studies and for studies of drugs teratogenicity. To maintain the homeostasis during organismal lifespan, stem cells can divide asymmetrically to produce a new stem cell and a progenitor cell that gives rise to the differentiated cell types of a tissue. Beside the fate determinant factors such as mRNA and signaling modulators, asymmetric segregation of aging associated factors such as oxidatively damaged or aggregated proteins and impaired organelles has been observed in budding yeast S. cerevisiae and Drosophila. Recently we showed that the asymmetric apportioning of aged mitochondria between daughter cells is required for stemness in mammalian stem cells (1). Peroxisomes, are an interesting candidate compartment regarding asymmetric segregation as they have close relationship with mitochondria regarding lipid metabolism, Reactive Oxygen Species (ROS) metabolism, and membrane dynamics. Using a labeling technique that allows following of distinct age classes of organelles, we found that peroxisomes are age-selectively and asymmetrically segregated during division of human mammary stem-like cell (hMECs). Intriguingly, during mitotic, majority of peroxisomes binds to the astral microtubules of mitotic spindle and the two poles of the mitotic spindle demonstrate selectivity for old or young peroxisomes. This finding, comes along with recent publish by Asare et al. (2) on the role of peroxisome inheritance in normal mitotic and cell differentiation, suggests that the association of peroxisomes with astral microtubule during mitotic may be required for the age-selective segregation of peroxisomes in stem-like hMECs division. Inner cell Mass (ICM) specification into epiblast (Epi) and primitive endoderm (PrE) is an asynchronous and progressive process taking place between E3.25 to E3.75 under the control of the FGF/ERK signaling pathway. Here, we have analyzed in details the kinetics of specification and found that PrE progenitors are generated late after Epi progenitors at a time when ERK phosphorylation increased in inner cells. We further demonstrated that, during this late phase of specification, a 4 hours period of FGF/ERK inhibition prior E3.75 is sufficient to convert ICM cells into Epi. Finally, we showed that ICM conversion into Epi in response to inhibition during this short time window requires both transcription and proteasome degradation. Collectively, our data give new insights into the timing and mechanisms involved in the process of ICM specification.
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Embryonic kidney culture provides a powerful tool to gain insights into signaling pathways governing renal differentiation. Maintenance and propagation of long-term nephron progenitor cultures has not been achieved until recently. Additionally, many questions concerning the regulation of renal progenitor self-renewal is yet to be answered. The primary aim of our experiments was to develop a method enabling the maintenance and expansion of uninduced metanephric mesenchyme in vitro. Thus, E11.5 mouse embryonic kidney mesenchyme was isolated by microdissection and dissociated into single cells in a two-step enzymatic digestion. The cells were plated on Matrigel gel supplemented with FGF2, PP2, and pulsed with a GSKb inhibitor known to activate WNT signaling. In result, the cells proliferated and self-organized into spheroids, which maintain Six2 and Pax2, markers for nephron progenitors, for weeks. After a week of culture the nephron progenitor cells responded to inducing signals producing different nephron segments. These longterm nephron progenitor cultures provide valuable tool to study Abstracts S162
